Chapter 8, Problem 1.
For the circuit below, find

(a) i(0+) and v(0+)

(b) di(0+)/dt and dv(0+)/dt

(c) i(∞) and v(∞)


Solution

(a) At t = 0-, the circuit has reached steady state so that the inductor current is i = 12/6 = 2 A, and the voltage across the capacitor is v = 12 V. Since these values cannot change instantaneously, this is also their value at t = 0+
(b) At t = 0+, all current flowing through the inductor also flows through the capacitor and the 4  resistor. Therefore KVL around the loop gives
vL(0+) – v(0+) + 10 i(0+) = 0

That is
vL(0+) – 12 + 10 x 2 = 0

vL(0+) = - 8

But vL = L di/dt

So di(0+)/dt = -8/2 = - 4 A/s

Also iC(0+) = C dv/dt

So dv/dt = iC(0+)/C = - 2/0.4 = -5 V/s

(c) As t -> ∞, the circuit reaches steady state

i(∞) = 0
 A
and v(∞) = 0 V

Chapter 8, Problem 3.

In the circuit below, find
(a)
iL, vC and vR at t = 0+
(b) diL/dt, dvC/dt and dvR/dt at t = 0+
(c) iL(∞), vC(∞) and VR(∞)
 SHAPE  \* MERGEFORMAT 



Solution

(a)
At t = 0-, the current source is zero, and no current can flow through the 10 V source, since it is in series with the capacitor. Therefore no current is flowing anywhere in the circuit, and the capacitor voltage is –10 V
So vC(0+) = -10 V and iL(0+) = 0 A
From KVL we get the resistor voltage

10 + vC(0+) – vR(0+) = 0

So vR(0+) = 0

All the current from the 2 A current source flows through the capacitor

(b) At t = 0+, the voltage across the capacitor and 10 V source is zero, so the voltage across the 40  and the inductor is also zero. Since there is no current in the resistor, its voltage is also zero, and so the inductor voltage is also zero.
So diL/dt = 0

Also, we know that iC = C dvC/dt = ¼ dvC/dt = 2

So dvC/dt = 8 V/s
Since vR = vC + 10, we differentiate to get

dvR/dt = dvC/dt + 0 = 8 V/s

(c) As t-> ∞, we have an O/C in series with the 10 V source. The 2 A is divided between the 10  and the 40  resistances. So
iL(∞) = 2 x 10/(10 + 40) = 0.4 A

vR(∞) = 2 x 10//40 = 2 x 10 x 40/(10 + 40) = 16
vC(∞) = vR – 10 = 16 – 10  = 6 V
Chapter 8, Problem 7
The voltage in an RLC network is described by the differential equation
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and is subject to the initial conditions

v(0) = 1

and

dv(0)/dt = -1

Determine the characteristic equation and find v(t) for t > 0

Solution

Characteristic equation is

s2 + 4s + 4 = 0

So s1 = s2 = -2

We have two repeated roots. The solution must be of the form

v = A e-2t + Bt e-2t
ic gives

1 = A

dv/dt = -2 A e-2t + B e-2t – 2Bt e-2t
ic gives

dv(0)/dt = -1 = -2A +B = B – 2

B = 1

So

v = e-2t + te-2t
Chapter 8, problem 11

The natural response of an RLC circuit is described by the de
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for which the ic’s are

v(0) = 10

dv(0)/dt = 0

Solve for v(t)

Solution

s2 + 2s + 1 = 0

So

s1 = s2 = 1

v(t) = A e-t + Bt e-t

v(0) = 10 = A

dv/dt = -A e-t + B e-t – Bt e-t
dv(0)/dt = -A + B = 0
So B = A = 10

v(t) = 10 e-t + 10t e-t
Chapter 8, Problem 14

Find v(t) for t > 0 if v(0) = 6 V and i(0) = 2 A in the following circuit
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Solution

60 // 30  = 20 

This is a series, source-free circuit

20 i + vc + 2 di/dt = 0
and

i = 0.02 dvc/dt

20i + vc + 2s i = 0

and

i = 0.02 svc
ie 
vc = 50 i/s

Substitute for vc
20 si + 50 i + 2s2 i = 0
or

s2 + 10s + 25 = 0

s1 = s2 = -5

Critical damping again!

i = A e-5t + Bt e-5t
ic gives

2 = i(0) = A

v = 2 di/dt = 2(-5A e-5t + B e-5t – 5Bt e-5t)

ic also gives
6 = 2(-5 A + B) = -20 + 2B

so
B = 13

So v(t) = 2 (-10 e-5t + 13 e-5t – 65t e-5t)

= 6 e-5t – 130 t e-5t 

12 V





t = 0





6 		4 





2 H		0.4 F





i





+


v


-





+





vR





-





10 			2u(t)	A	      10 V		    ⅛ H





+


vC


-





¼ F





40 





i








+


v(t)


-





0.02 F





60 			30 					2 H




















_1174990192.unknown

_1174990997.unknown

